There is an increasing impression among online geography educators that interaction can be developed based on specific teaching and learning methods. The authors developed a practical research study to investigate this issue. The study was based on advanced graduate courses in geography at Beijing Normal University and Texas State University. International interaction was complemented by online collaboration among the US local group. Both synchronous and asynchronous communication systems were used, which spanned two platforms. Results of this experience indicate that teaching and learning methods must be enhanced by a flexible online learning model and extensive organizational support in order to increase interaction and reach a certain level of cooperation.
Introduction
The effective use of instructional technology requires not only training (Solem, 2001 ) but also organizational decision-making that supports adopting new Internet teaching technologies (Rogers, 1995; Taylor & Swannell, 2001) . Today, opportunities abound to develop new instructional technologies for a large variety of courses, prepared mainly for undergraduate studies. Within the field of geography, and particularly within the realm of geography education, both instructors and students face many challenges when dealing with intensive and extensive contacts in cyberspace. Training for teaching and learning must include organizational support related to increasing the level of online interaction, cooperation, and collaboration. In this paper, we analyze and discuss the level of integration of a flexible online learning model through a specific dual example in higher education. A systematically integrated network of American and Chinese graduate students was tested to verify the level of interaction.
Online Geography Education

Social Construction of Knowledge
The emergence and development of global higher education through what was generally called distance education can be sequentially organized in four generation models to explain the process of cybernetic interaction: the correspondence model, the multimedia model, the telelearning model, and the flexible learning model (Taylor & Swannell, 2001) . Within the context of the most up-to-date online education, the flexible learning model has to be understood as systematically integrated and institutionally comprehensive (Taylor & Swannell, 2001 ).
Interaction is a continuous and dynamic process. It is not a simple process of communication, either through synchronous or asynchronous modes of operation among several individuals, but an increasingly flexible way of acquiring and transmitting knowledge within a group of people who are engaged by a common interest. The term flexibility guides us towards actual models of pedagogical thinking, such as self-organized learning and multi-perspective approaches (Albrecht & Tillmann, 2004) .
Knowledge distribution, within the context of online interaction, means reflexive learning in a constructivist sense, and a construction of geographical knowledge entails interactivity. Albrecht and Tillmann (2004) point out that the learning process involves interactivity, either with different structured learning modules or in collaboration via communication tools. They add that the first form of interactivity enables an individual construction of knowledge while the second form makes socially embedded knowledge construction possible (Albrecht & Tillmann, 2004) . However, we think that the process is more complex since interaction always starts with two people as a simple form of learning. The next step is not collaboration but a possible cooperation, in which more than two people interact as a group. This stage is too early to reach socially embedded knowledge construction, but it is necessary that a group engaged in a discussion forum or an asynchronous type of communication demonstrates a certain degree of mutual confidence. The social construction of knowledge requires an expression of confidence and trust in which leadership is offered by one member at a given time. Further, the social construction of knowledge requires that most of the members play the role of a leader in one way or another, according to the problem to be resolved. Once the group reaches this stage, it could be called a team, working at the level of collaboration. Therefore, knowledge construction within the context of online interaction supports two superior stages of progressive development: e-learning by cooperation and e-learning by collaboration. The first is associated with a group and the second is characterized by teamwork (Figure 1 ). The most common process is the transition stage between interaction and cooperation. Normally, this process requires an increasing level of technological development to respond to the increased number of contacts and the need for efficient interaction. The following figure has been adapted from Albretcht and Tillmann (2004) to explain graphically the reorganization process of knowledge construction and the difference between cooperation and collaboration. 
E-learning
The emergence of e-learning in geography education presents both challenges and opportunities for instructors. In order to fully embrace the use of technology, instructors must learn a new language, the language of e-learning, where many terms are foreign to them. One challenge is the acronyms that the instructor must learn in order to successfully use Web-based technology for course delivery. These acronyms often refer to the same basic set of tools for course delivery and the management of learning content online. Essentially, students and teachers are brought together through a set of computer-based and computer-supported education and training systems accessed via Internet-connected computers. This defines e-learning, the contemporary version of distance education (Pollalis & Mavrommatis, 2008) . The set of Internet-connected computers and the software required for course delivery may be referred to as LCMS (learning content management system) (Pollalis & Mavrommatis, 2008) , LMS (learning management system) (Monahan, McArdle, & Bertolotto, 2007) , CMS (course management system) (Blackboard, 2008) , or TLE (teaching and learning environment) (Pahl, 2003) .
Regardless of the terminology used, there is far more to the deployment of an e-learning system than simply the selection of the course delivery system. A system framework, an e-learning "ecosystem," must be developed that specifies the learning system architecture for pedagogical development and systems integration. The framework must be flexible enough to change and evolve as needs arise (Ismail, 2001) . As well, the e-learning system must allow flexible, learnercentered education (Lee & Lee, 2008 (Sakai, 2008) , Moodle (Moodle, 2008) , Ilias (Ilias, 2008) , Eledge (Eledge, 2008) , and Claroline (Claroline, 2008) .
Each open source system offers flexibility and infrastructure, which can be modified based on organizational needs and instructional design. For example, Moodle (Moodle, 2008 ) is designed to support social constructivist pedagogy (Rice, 2006 In addition to formal e-learning or learning management systems, auxiliary technology that operates outside of the formal system can be used by instructors and students during the elearning process. Internet communication technologies, such as Skype (Skype, 2008) , email, and social Web sites for communication and data sharing, as well as traditional telephone communication, all contribute to successful e-learning experiences.
Both closed and open source systems offer similar access to common Internet communication tools, such as e-mail, chat, and discussion boards. However, a limitation of these communication tools is that they are mostly asynchronous. A need exists to incorporate real-time synchronous technologies for text, visual, and audio communication (Monahan et al., 2007) . The incorporation of synchronous technologies can enhance a student's sense of belonging to a supportive learning community (McInnerney & Roberts, 2004) .
In the United States, it is generally assumed that students have full access and freedom to use computers both at the university and at home, although knowledge about communication platforms and tools is not widespread. The availability of technology as well as the quality and quantity of computers in Chinese universities, schools, public institutions, and households is not as developed as in the United States. The use of computers and communication systems can be restricted by government regulations. Even in e-learning operations in which interaction and cooperation could take place, there are restrictions to freedom and equality in the process of Page | 5 individual and mutual knowledge construction. Restrictions due to the social, political, and technological climate of a country cannot be ignored. Strict control over the use of the Internet is a barrier to developing online education. Some countries, as in the case of China, fear a number of social security problems (Lo Choi, 2001 ). Also, restrictions can include limited access as well as imperfect monitoring. Consequently, the state where the e-learning is conducted, according to Brunn (2003) , remains important.
Inquiry-based Learning
Our study involves an Inquiry-based Learning (IBL) process, in which two different groups of participants are engaged in interaction and seek appropriate resolutions to questions and issues. The setting can be characterized as an "open room," which is based on two different online platforms. The members of both groups have never had experience with this type of environment.
In Figure 2 (below), Case 3 shows the most common learning environment encountered by participants who are acting as self-directed learners and who have the opportunity to be differentiated among their peers by their individualized way of learning.
Even when it is acceptable to recognize these four environments as typical classroom settings, it is also possible that Case 3 could be initially developed for an online learning process. Cases 1 and 2 are based on a receptive and non-active type of environment, which is unsuitable for distance education. A typical Case 3 environment might take place through a process of Inquirybased Learning (IBL), and cooperation might be possible. Case 4 is the most advanced environment for active learning. It is characterized by a group of participants who play the roles of dynamic actors. Interaction flows from Problem-based Learning (PBL) techniques, which require students to solve problems collaboratively. (Klein & Solem, 2008) . For the purpose of this teaching and learning experience, the Population module was tested with graduate students.
Teaching-learning relationships
Fourteen students from two academic institutions, Beijing Normal University and Texas State University -San Marcos, participated in the advanced geography graduate course. The Chinese students consisted of seven graduate students at the master's or PhD level. For the American students, the local group was composed of seven PhD students from Maryland, Kentucky, Texas, and California, who communicated exclusively in the online environment.
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Students participating in the class were assumed to have basic technology skills, such as Microsoft Word, Excel, PowerPoint, and Internet navigation, before the process of online interaction could take place. However, students in the United States had to learn to navigate both the TRACS and Blackboard platforms in order to create a reasonable and steady interaction process. Prior to initial contact, the Chinese and American students developed personal Web pages as a source for introductions. The Web pages allowed the students to develop personal identity and social presence in the online environment.
The overall U.S.-China experience was set in three stages. The first stage was developed by each local group to interact and discuss some issues related to online interactions for a month before engaging themselves in the international experience. One faculty member from each university served as the local coordinator and facilitator during the student interactions. For the U.S. group, the facilitator interacted with students in TRACS and instilled confidence in the process by providing selected readings about online teaching and learning. The TRACS discussion forum was used for asynchronous interaction, and the chat room allowed the local group to develop synchronous communication. In contrast, the Chinese counterpart worked with a facilitator at the local level by using only a face-to-face traditional classroom environment.
The second stage was initiated when members of the local groups were randomly assigned to international teams by the instructors. Four mixed teams learned how to use the Blackboard platform and to develop personal Web pages prior to their work with the first two lessons of the Population Module (Phase 1). For the final two lessons (Phase 2), two new mixed teams were assigned. All teams utilized the Blackboard platform for their exercises. The students interacted through established discussion forums, which were set up based on questions from the lessons. The third stage was developed by the U.S. local group once the international experience was over. This stage focused on revisions of the instructional design, learning process, curriculum structure and platform operations, and IBL-PBL propositions (Figure 3 ). The method employed to analyze the process of learning during the three stages was both direct and indirect observation. Direct observation was conducted by the Chinese instructor during the face-to-face traditional class in the School of Geography at Beijing Normal University before the international experience was developed (first stage). In contrast, indirect observation was performed with the U.S. group during all stages. Likewise, during the second stage, that of the international interaction , Chinese students were observed indirectly. A particular method of observation was selected for this purpose, which followed complete observer and unobtrusive observer procedures (Gold, 1958; Gorman and Clayton, 2005) . For the purpose of this research, the "passive" role as described by Spradley (1980) was adopted as an indirect approach for systematic readings of discussion forums and chats. As observers, the instructors did not participate or interact to any great extent with the students when they were engaged in online discussions and interactions.
Three observations were performed during the national and international online experiences:
1. The level of network operation for the local group (i.e., national) and international mixed groups. The most critical procedure was to verify whether or not the two platforms (i.e., TRACS and Blackboard) were used efficiently. 2. The conditions of group activities at the national and international level. The most critical procedure was to observe the social construction of knowledge within the context of online interaction.
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3. The characteristics of the learning process to resolve problems. The most critical procedure was the level of resolution achieved by the students who were focused on inquiry-based learning and problem solving strategies.
Overall, observation focused on the flexible learning model to verify to what extent the students gained experience and mastered learning procedures in the two digital platforms and using several integrated telecommunication technologies.
Results: The National and International Interaction
The local group represented the interaction on the national level. The national interaction was different between the Chinese and American student groups. The American students, utilizing two platforms, were playing a dual role during the exercises: regular students going through the lessons, exercises, discussion forum, and tests, and instructors, observing the whole process in order to offer suggestions on how to improve the module and the learning method. During the three stages of the national and international interaction, the TRACS platform was used for course development, and Blackboard was used for the international practice and access to the CGGE Module (Table 1) . Blackboard was the only platform accessible to the Chinese students for their international activities. A Blackboard tutorial was provided as an initial assignment in the class for both international groups. Though largely successful, the local group interactions exhibited a few negative characteristics. Whereas some students tended to dominate the forum, getting in early with multiple postings, other students participated infrequently or not at all. Some students were confused about which platform to begin on or where to download the initial lesson in order to start the process. Also, during the activities, students used the technology most familiar to them. For example, some students used email to communicate instead of TRACS.
Students naturally formed sub-groups with previous acquaintances. There was a noticeable tendency to bounce ideas off of one another before participating in the official TRACS forum. Students expressed concern that they could not preview their responses prior to posting; also, they were concerned about whether or not their responses were appropriate or "academic" enough. The use of such outside interactions may strengthen ties between some group members but unintentionally alienate others.
In preparation for the international interaction, lessons were downloaded from the CGGE Module in Blackboard. In the American local group, students provided support and feedback to one another as the group worked through the lessons using TRACS prior to the international interaction. Once the local group discussion was over, members of the local group split into the international teams and worked through the lessons in Blackboard. After initial hesitations, students felt more relaxed working together and they became partners in the learning process.
The conflicting schedules of Texas State University and Beijing Normal University hindered interaction between the students. Semester start dates, national holidays, and semester breaks all contributed to uneven participation in the discussion forums. The time difference between China and the United States as well as the time differences among the American national group students hindered synchronous communication. There was a significant lag time in the posting of responses, which caused frustration. The Chinese local group met in the classroom, however it was not known if this was their designated online communication time.
At the national level, some of the American students had attended face-to face classes together in the past, whereas others had no prior knowledge of one another. Outside emails were used by some students in both the national and international interactions as an additional, less formal means of introduction. Initially, it was apparent from the communications and Web sites of both student groups that there was a sense of excitement and an eagerness to communicate with one another. Overall, the students developed a working relationship (Example 1). Some students used the Internet to conduct additional research beyond the requirements of the class. The students actively shared their research with their national and international colleagues through the posting of Web site links or PDF documents.
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AS 5 (Nov 1, 2007 10:05 PM CDT) I agree with AS 7 and AS 1 concerning the need to cooperate among these three countries to conserve water as well as conduct land and water resource management. I am also going to post my personal opinion based upon some Internet research that I did regarding this ongoing conflict. There has been several research studies conducted on this issue. One is listed in the Middle East Policy Journal that I have been tried to retrieve.
AS 6 (Nov 1, 2007 11:14 PM CDT) AS 5, the research you unearthed regarding the historical water agreements among these nations is a crucial piece of material as it is 100% clear that this isn't a simple problem you can throw a little bit of money at and make it go away. A comprehensive land use/ water resource management study is a solid recommendation. i bet if we looked into the research further, we'd find that many have been conducted. i think the conflict has persisted for thousands of years, no?? :) in any case, thanks for your terrific leadership.
The international experience was not developed to be a competition between teams, but rather was intended to foster a dialogue and to provide a bridge for the students to communicate and discuss relevant issues. Examples 2 and 3 are typical cases of the initial and advanced international interactions, respectively: As far as I am concerned, a country's population change may attributes to many factors, and economic development is one of the main. For example, in China, as the country's economic develops more and more young couples want to achieve their own goals, then child may became their burden. So they don't want to have more children, one is enough (this act also welcome by the government),even some couples don't want to have any children. In a word, one country's economic development can stabilize its population. But there are also some other factors, as country's population policy, traditional culture, living conditions, etc.. Team) CS 6-Hi. sorry for the delay. As I said, I've had spotty internet in rural midwest America (I had to leave California for a week), plus, we were informed you were on vacation this week in China. I do think your comments are right on the mark. I agree that as a country industrializes and urbanizes (usually leads to economic growth), that families tend to become smaller, largely out of necessity. As people move to the city for work and fewer farm the land, not as many children are needed in the fields.
As comments, suggestions, and questions were posted in the discussion forum, the instructor evaluated the dialogue based on the level of critical thinking and knowledge demonstrated by the students (Table 2) . Thus, a typical Inquiry-based Learning (IBL) process was developed at the international level.
Page | 13 Self-directed learning increased the ownership of work but did not increase the quality and level of involvement and motivation of the students, as students generated ideas about how to address the problem and how to identify resources that were available to help them investigate the problem. The IBL approach of the Module could develop into a problem-oriented approach. The use of Problem-based Learning (PBL) in the Module would give the students an opportunity to reflect on their own way of thinking about a situation or problem. PBL is driven by challenging, open-ended problems, where students work in small collaborative groups, and teachers take on the role of facilitators of learning (Grabinger & Dunlap, 2002; Pawson et al., 2006) . This process was not detected by direct or indirect observation in the national or international interaction.
Through online interaction, the students learned how to network and work together at a distance, laying a framework for the future where students may form research groups and networks with researchers around the world based on their interests and work. There may be no opportunity for face-to-face interaction before such online interaction begins. Therefore, this technology also teaches students to become comfortable with online interaction and to express themselves in this environment.
The international component was not fully developed. The American responses dominated the discussion forum in most cases; although, some American students failed to participate in some of the lessons, perhaps due to a lack of interest. In some cases, there was no participation from the Chinese team members. However, the most active students interacted and tried to encourage their colleagues in both countries to participate. One of the possible problems faced by the American students was that the structure of the Chinese local group was not well understood.
Throughout the process, students experienced a learning curve as far as how to share digital files and how to develop the final submission for each lesson. Each participant exhibited initiative and creativity by incorporating technology such as GIS and the use of collaborative Web sites; for example, Google Docs was used to facilitate file sharing and to develop the lessons.
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In accordance with the approach proposed by Lick (2000) , which is that teamwork shows the willingness and ability of team members to work together in a truly cooperative way toward a common goal, in this case, a basic level of teamwork and cooperation was achieved. To some extent, it was possible to observe group cohesiveness at the national level based on a certain disposition and an ability to work together. The attraction of certain members to each other as a result of common forms of operation or previous activities developed through face-to-face academic experiences facilitated learning and internalized cooperation. However, collaboration as a representation of strong bonds and deep trust among members was not present. This case was based on an approved curriculum structure; however, the organizational decisions did not include the whole spectrum of the administration of the two international institutions. Innovation took place as a part of a learning process in which the flexible learning model was supported by partial organizational support. University technical support was available to each participant, but the participants exercised mutual assistance to resolve technology issues, such as where to upload data, where to chat, and where to hold discussions. Instructors acted as true, risktaking innovators as they fulfilled the academic requirements and ran both the national and international online interaction.
The technology platform selected to conduct collaborative learning activities in geography should facilitate, not hinder, students as they move from interaction to cooperation to collaboration. In order to improve the collaborative activities for the CGGE Population Module, simple problems that hinder performance or delay interaction could be addressed in both TRACS and Blackboard in order to facilitate the information exchange between students. The form of information exchange between students in the local group was not well understood. For example, to share work, some students used email, two created Web sites, while others communicated using Skype and the telephone. Cooperation among the entire group was sacrificed as individuals communicated with each other rather than with the group. The group as a whole could not provide input to the isolated interactions that occurred outside of the TRACS environment, so it is possible that insights were lost.
Conclusions and Remarks
The flexible learning model, systematically integrated across two platforms (i.e., TRACS and Blackboard) and including a structured teaching module, allowed a certain level of interaction between two blended groups of international graduate students. However, in addition to the social construction of knowledge being affected by conflicting schedules and the time difference between China and the United States, there was a learning curve as far as sharing information and results for each topic and lesson.
In order to reach collaboration, the different groups working together must show a reasonable level of confidence that is not only a result of mutual understanding but also of effective and complete organizational decisions. In this case, the online initiative was developed entirely by the instructors of Texas State University and Beijing Normal University, and full organizational support, controlled by the administration, was lacking. There was only indirect support offered by the technology resource office at the U.S. institution. This kind of innovation must be supported by the administration in the future in order to reduce random acts of innovation that are initiated by risk-taking instructors.
The IBL approach developed during the online experience did not lead to a complete and efficient self-directed learning process. The problem-oriented perspective was still based on a traditional way of communicating knowledge. Therefore, to apply PBL to any structured learning module, modifications are needed. The thematic strands of each lesson are universal; however, the mode of questioning and the level of involvement of the instructor(s) must change when moving from IBL to PBL. For example, the instructor can guide the students to the appropriate tools and technology once they are identified. Also, the instructor must work to ensure the groups function as teams that are organized to obtain a result. Finally, the instructor would become a more active participant in the discussion forum, learning with the students as the problem defines what is to be learned.
Final relevancy and the application of the findings to related settings beyond this online international experience should be concerned with the level of interaction a group of students can reach. Whether or not the interaction may develop into cooperation and collaboration will depend on effective organizational support and decision-making from the institutions engaged in this type of integrated network. Furthermore, a flexible learning model of any kind will be efficient only if the curricular structure guides the students toward an effective, self-directed learning process.
